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Sir : 

Prior to examination of the above -identified application, 
please enter the following changes below: 

IN THE CLAIMS : 

Amend claims 5 to 8 , 19 to 24, 29 to 34, 36, and 38 and 39 as 
follows : 

5. (Amended) The apparatus for fine pattern formation 
according to claim 1, wherein the protrusion length of the fine 
nozzles is in the range of 1 to 150 yim. 
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6. (Amended) The apparatus for fine pattern formation 
according to claim 1 , wherein the fine holes in their openings on 
the surface side of the silicon substrate are in the form of 
tapered concaves which have been widened toward the surface side of 
the silicon substrate. 

7 . (Amended) The apparatus for fine pattern formation 
according to claim 1 , wherein the fine holes in their openings on 
the surface side of the silicon substrate are in the form of 
multi staged concaves which have been widened toward the surface 
side of the silicon substrate. 

8 . (Amended) The apparatus for fine pattern formation 
according to claim 1, wherein fine holes are divided into two or 
more groups and ink passages are provided separately from each 
other or one another for respective fine hole groups. 

19. (Amended) The apparatus for fine pattern formation 
according to claim 16, wherein the fine nozzles have an opening 
diameter in the range of 1 to 100 um and are provided at a pitch in 
the range of 4 to 1000 um. 
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20. (Amended) The apparatus for fine pattern formation 
according to claim 16, wherein the fine nozzles have a projection 
length in the range of 10 to 400 pm. 

21. (Amended) The apparatus for fine pattern formation 
according to claim 16, wherein the fine holes in their openings on 
the surface side of the silicon substrate are in the form of 
tapered concaves which have been widened toward the surface side of 
the silicon substrate. 

22 . (Amended) The apparatus for fine pattern formation 
according to claim 16, wherein the fine holes in their openings on 
the surface side of the silicon substrate are in the form of 
multi staged concaves which have been widened toward the surface 
side of the silicon substrate. 

23. (Amended) The apparatus for fine pattern formation 
according to claim 16, wherein the fine holes are divided into two 
or more groups and ink passages are provided separately from each 
other or one another for respective fine hole groups . 
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24. (Amended) The apparatus for fine pattern formation 
according to claim 16, wherein a water-repellent layer is provided 
at least on the reinforcing layer, provided on the outer face of 
the fine nozzles, and on the back surface side of the silicon 
substrate . 

29. (Amended) The apparatus for fine pattern formation 
according to claim 26, wherein the counter electrode is in a drum 
or flat plate form. 

30 . (Amended) The apparatus for fine pattern formation 
according to claim 26, wherein the fine holes have an opening 
diameter in the range of 1 to 100 pm and are provided at a pitch in 
the range of 2 to 1000 pm. 

31 . (Amended) The apparatus for fine pattern formation 
according to claim 27, wherein the nozzles have a protrusion length 
in the range of 10 to 400 pm. 
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32 . (Amended) The apparatus for fine pattern formation 
according to claim 26 , wherein the fine holes in their openings on 
the surface side of the silicon substrate are in the form of 
tapered concaves which have been widened toward the surface side of 
the silicon substrate . 

33. (Amended) The apparatus for fine pattern formation 
according to claim 26, wherein the fine holes in their openings on 
the surface side of the silicon substrate are in the form of 
multistaged concaves which have been widened toward the surface 
side of the silicon substrate . 

34 . (Amended) The apparatus for fine pattern formation 
according to claim 26, wherein fine holes are divided into two or 
more groups and ink passages are provided separately from each 
other or one another for respective fine hole groups . 

36. (Amended) A method for fine pattern formation, comprising 
the step of: while relatively scanning the apparatus for fine 
pattern formation according to claim 2 6 and a pattern object in a 
predetermined direction, continuously or intermittently ejecting 

5 



:i, rj 01 ee !is-a s ... -co; 2 ics-s 



Serial No . New Application 

ink supplied at low pressure from the ink passage onto the pattern 
object through the fine holes in such a state that a voltage is 
applied to the main electrode in the apparatus for fine pattern 
formation , whereby a stripe pattern or a dot pattern is formed. 

38. (Amended) A method for fine pattern formation, comprising 
the steps of : disposing the apparatus for fine pattern formation 
according to claim 26 at a predetermined position of a pattern 
object; and ejecting a given amount of ink supplied at low pressure 
from the ink passage onto the pattern object through the fine holes 
in such a state that a voltage is applied to the main electrode of 
the apparatus for fine pattern formation, whereby a pattern is 
formed. 

39. (Amended) A method for fine pattern formation according 
to claim 36, wherein the voltage applied to the main electrode is 
regulated to control ink ejection width and the amount of ink 
ejected. 
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REMARKS 



Claims 5 to 8, 19 to 24, 29 to 34, 36 and 38 and 39 have been 
amended . 

This Preliminary Amendment is submitted to eliminate multiply 
dependent claims from the above- identified application. 

Examination of this application on its merits is respectfully 
requested. 



CAW/ch 

Attorney Docket No. PAIN: 673 

PARKHURST & WENDEL , L.L.P. 
1421 Prince Street, Suite 210 
Alexandria, Virginia 22314-2805 
Telephone: (703) 739-0220 




Charles A. Wendel 
Registration No. 24,453 
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face of the nozzle bases. 

4. The apparatus for fine pattern formation according 
to claim 3, wherein the diameter of the openings in the fine 
nozzles is in the range of 1 to 100 \xva in a variation within 
± 1 \im and the fine nozzles are provided at a pitch in the 

range of 4 to 10 00 ^im. 

5. The apparatus for fineypattern formation according 
to^ny one of claims 1 to jj wherein the protrusion length 
of the fine nozzles is in the range of 1 to 150 ^nw 

6. The apparatus for fine pattern formation according 
tofany one of claims 1 to wherein t he fine holes in their 
openings on the surface side of the silicon substrate are 
in the form of tapered concaves which have been widened toward 
the surface side of the silicon substrate. 

7. The apparatus for fine pattern formation according 
to [any one of claims 1 to JJ, wherein the fine holes in thexr 
openings on the surface side of the silicon substrate are 
in the form of multistaged concaves which have been widened 
toward the surface side of the silicon substrate. 

8. The apparatus for fine pattern formation according 
tetany one of claims 1 to Jj, wherein fine holes are divided 
into two or more groups and ink passages are provided 
separately from each other or one another for respective fine 
hole groups. 

9. A process for producing a plurality of fine nozzles, 
formed of silicon oxide, protruded from one surface of a 
silicon substrate and in communication with fine holes which 
extend through the silicon substrate and have a silicon oxide 
layer on the wall surface thereof, said process comprising: 

a first step of providing a silicon substrate having 
on its whole surface a silicon nitride layer and forming a 
mask pattern having a plurality of fine openings on the 
silicon nitride layer in its portion located on one surface 
of the silicon substrate; 

a second step of forming through fine holes in the 
silicon substrate by deep etching using the mask pattern as 
a mask; 
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exposed within the wide concaves, and sites exposed within 
the small openings to form a silicon oxide layer; and 

a sixth step of removing the silicon nitride layer and 
removing a part of the silicon substrate by dry etching using 
the silicon oxide layer as a mask from the surface of the 
silicon substrate remote from the wide concaves to form nozzle 
bases having a predetermined length, thereby forming fine 
nozzles . 

16, An apparatus for fine pattern formation comprising: 
a silicon substrate; a plurality of fine holes which extend 
through the silicon substrate from the surface of the silicon 
substrate to the back surface of the silicon substrate and 
have a silicon oxide layer on the wall surface thereof; fine 
nozzles which are protruded, integrally with the silicon 
oxide layer, on the back surface side of the silicon substrate 
from each opening of the fine holes; a reinforcing layer 
provided at least on the front end face and outer face of 
the fine nozzles; a support member provided on the surface 
side of the silicon substrate; an ink passage for supplying 
ink to the opening of each fine hole on the surface side of 
the silicon substrate; and an ink supplying device connected 
to the ink passage. 

17. The apparatus for fine pattern formation according 
to claim 16, wherein the thickness of the reinforcing layer 
is at least twice the thickness of the fine nozzles. 

18. The apparatus for fine pattern formation according 
to claim 17, wherein the reinforcing layer is formed of any 
one of silicon oxide and phosphorus silicon glass. 

19. The apparatus ftxp finejattern formation according 
to [any one of claims 16 to ^wherein the fine nozzles have 
an opening diameter in the range of 1 to 100 fxm and are provided 
at a pitch in the range of 4 to 1000 ^m. 

20. The apparatus for fine,pattern formation according 
tojtany one of claims 16 to 19) wherein4:he fine nozzles have 
a projection length in the range of 10 to 4 00 fim. 

21. The apparatus for fi^e pattern formation according 
to<gny one of claims 16 to 2 0/, whereat the fine holes in their 
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openings on the surface side of the silicon substrate are 
in the form of tapered concaves which have been widened toward 
the surface side of the silicon substrate. 

22. The apparatus for fine pattern formation according 
tojany one of claims 16 to 2_of / S>^erein the fine holes in their 
openings on the surface side of the silicon substrate are 
in the form of multistaged concaves which have been widened 
toward the surface side of the silicon substrate. 

23. The apparatus for fine pattern formation according 
to [any one of claims 16 to 22/ wherein the fine holes are 
divided into two or more groups and ink passages are provided 
separately from each other or one another for respective fine 
hole groups . 

24. The apparatus for ^e^att^ern formation according 
to^my one of claims 16 to 23) wherein a water-repellent layer 
is provided at least on the reinforcing layer , provided on 
the outer face of the fine nozzles, and on the back surface 
side of the silicon substrate. 

25. The apparatus for fine pattern formation according 
to claim 24, wherein the water-repellent layer is formed of 
f luorocarbon . 

26. An apparatus for fine pattern formation, 
comprising: a silicon substrate; a plurality of fine holes 
provided so as to extend through the silicon substrate from 
the surface of the silicon substrate to the back surface of 
the silicon substrate; a main electrode provided on the 
surface side of the silicon substrate; a counter electrode 
provided on the back surface side of the silicon substrate 
while leaving a predetermined space between the main 
electrode and the counter electrode; a support member 
provided on the surface side of the silicon substrate; an 
ink passage for supplying ink to openings in the fine holes 
on the surface side of the silicon substrate; and an ink 
supplying device connected to the ink passage. 

27. The apparatus for fine pattern formation according 
to claim 26, wherein nozzles are protruded on the back surface 
side of the silicon substrate from the openings of the fine 
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holes . 

28. The apparatus for fine pattern formation according 
to claim 27, wherein the wall surface of the fine holes has 
a silicon oxide layer and the nozzles are formed of silicon 
oxide. 

29. The apparatus for fine pattern formation according 
to /any one of claims 2 6 to 2 8/, wherein the counter electrode 
is in a drum or flat plate form. 

30. The apparatus for fine ^attern^ormation according 
to jany one of claims 26 to 29], wherein the fine holes have 
an opening diameter in the range of 1 to 100 \xm and are provided 
at a pitch in the range of 2 to 1000 \xm. 

31. The apparatus for finenat^ern formation according 
to^any one of claims 2 7 to 3oJ, \^erein^the nozzles have a 
protrusion length in the range of 10 to 400 (urn. 

32. The apparatus for fine pattern formation according 
to[any one of claims 2 6 to 31J, wherein the fine holes in their 
openings on the surface side of the silicon substrate are 
in the form of tapered concaves which have been widened toward 
the surface side of the silicon substrate. 

33. The apparatus for fipe pattern formation according 
to jany one of claims 2 6 to 31), wherein the fine holes in their 
openings on the surface side of the silicon substrate are 
in the form of multistaged concaves which have been widened 
toward the surface side of the silicon substrate. 

34. The apparatus for fine pattern formation according 
to jany one of claims 2 6 to 3 J), wherein fine holes are divided 
into two or more groups and ink passages are provided 
separately from each other or one another for respective fine 
hole groups . 

35. The apparatus for fine pattern formation according 
to claim 34, wherein main electrodes are separately provided 
for respective fine hole groups. 

36. A method for fine pattern formation, comprising the 
step of: while relatively scanning the apparatus for fine t 
pattern formation according to (any one of claims 26 to 3 5j 
and a pattern object in a predetermined direction, 
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continuously or intermittently ejecting ink supplied at low 
pressure from the ink passage onto the pattern object through 
the fine holes in such a state that a voltage is applied to 
the main electrode in the apparatus for fine pattern formation, 
whereby a stripe pattern or a dot pattern is formed. 

37. The method for fine pattern formation according to 
claim 3 6 , wherein stripes constituting the pattern are formed 
by supplying ink through a plurality of fine holes arranged 
on an identical line along the scanning direction. 

38. A method for fine pattern formation, comprising the 
steps of: disposing the apparatus for fine pattern formation 
according to(any one of claims 26 to 3 5jat ^V'pre^termined 
position of a pattern object; and ejecting a given amount 
of ink supplied at low pressure from the ink passage onto 
the pattern object through the fine holes in such a state 
that a voltage is applied to the main electrode of the 
apparatus for fine pattern formation, whereby a pattern is 
formed . 

39. A method for fine/pattern formation according to 
[any lone of claims 3 6 to 3&, wherein the voltage applied to 

the main electrode is regulated to control ink ejection width 
and the amount of ink ejected. 



